Introduction
The most frequent failures are produced due to the humidity originated from the rain water that infiltrates through the roof and façade, as well for water penetration from the land surrounding the basement wall and ground floors through ascending absorption due to the phenomenon known as capillarity (Chavez & Alvarez, 2005) .
At the restoration worksites of the historic sites is frequently to use consolidants or water repellent products for the protection of façades made in stone or ceramic. The water repellent products have as goal the objective of protecting the stone/and or ceramic of the accessing of the water to its interior and the aggressive air pollution. Waterproofing is a treatment that doesn't generates a membrane and drastically reduces water suction, without plugin the pores, thereby, without modifying significantly the permeability of the foundation to water steam (Fort, 2007) .
In previous works about the suction of the Porous Ceramics, Coronado et all (2013) , analyze the alterations produced in the porous ceramic façade of extruded manufacturing, when treated superficially with water repellent products, studying the suction of the porous ceramic, quantifying the alteration degree that produces each water repellent product on the surface of the porous ceramic, through images obtained with the Scanning electron microscope (SEM).
In other research, is studied the variation of the parameters of the initial absorption rate and the surface water level that suffers the façade of the porous ceramic when is superficially treated with water repellent products, identifying the waterproofing product of siliconate composition as recommended for waterproofing the ceramic, manufactured either manually, pressed or extruded (Coronado et all, 2013) .
The choice of the method for the application of the waterproofing product is done in such way to obtain the best penetrability in the material, for the product to perform optimally (Young et all, 1999) . This penetrability is influenced, aside from the characteristics of the water repellent product, by the method of application of the product, the type of solvent, the time of contact, the relative humidity, the pressure and temperature under which the application was made (Doehne & Price, 2010) .
There are different methodologies for the application of the product that varies according to the size of the objects, which can be treated at the laboratory or in big worksites or buildings that require an "in situ" treatment. One of the most used methods at the ceramic factories is the treatment through complete immersion by pressure and at room temperature; the brush is commonly used at the laboratory.
This research studies the influence of the application methods of the water repellent product, analyzing the weight variation, the initial absorption rate, and the level of water absorbed that suffers the porous ceramic. Each chosen ceramic is waterproofed over its test facades, one through brush and other by immersion. The methodology applied is based on the standard UNE-EN 772-11:2001, obtaining comparatives results for the choice of the water repellent product and the right application method.
Materials Porous Ceramic
A façade of porous ceramic of "extruded" manufacturing has been analyzed. The complete bricks with measures of 240x114x48 mm were taken as ceramics. The characteristics of the chosen porous ceramics are: Water Absorption (%): ≤ 15. Suction (g/cm2xmin): ≤ 0,1. Hole Percentage (%): ≤ 45. Completed Surface: Smooth.
Water repellent products
The water repellent products are an impregnation, theorically colorless, that penetrates through the porosity of the material on which it's applied. The adherence between an impregnation and the ceramic it's due to various factors but fundamentally the difference of surface tensions existing between both materials. The composition of the water repellent products is based on the use of polymeric materials that have less surface tension than the rest of the materials used in construction thus guaranteeing its union. (Garcia, 2001) The water repellent products are structured in two big groups: organic and organic-silicic (Fort, 2007) . The studied are organicsilicic as today are the most used for the application over facades of porous ceramic materials, thus classified in: monocomoponent and bicomponent. Monocomponent: they are obtained as a result from an alkyltrichlorosilane, being the next: Silicones, Silanes, Siloxanes: Oligomeric Alkyl koxy silanes and Polymeric Alkyl koxy silanes, Resins. Bicomponent: they are obtained from the mix of the mono-components. The selection of the water repellent products is done in function of their composition (Coronado and Garcia Santos, 2011) .
Methodology
The methodology used is based on the standard UNE-EN 772-11:2001. All the experiments are done at the laboratory for construction materials in the "Higher Technical School of Architecture of Madrid" where we meet temperature conditions of 20•C and a relative humidity of 35%.
For the realization of the experiment the next equipment should be ready: a bucket of 50 mm depth, a support to keep the ceramic on the bucket, timer, a scale to weigh the ceramics with a precision of 0,01 g, laboratory table, Olympus photo camera 400 digital, 4.0 megapixel Of each model of porous ceramics façade selected will be chosen seven samples. Each sample its waterproofed on its test façade through brush until saturation of the support and the other facade through immersion. The waterproofing process is done through a brush until the saturation of the support, according to the indications of the manufacturers (Wacker-chemie Gmbh, 1973) .
The waterproofed through immersion is done placing the ceramic in a container full of the water repellent product to a certain level, leaving it there a minute. Metal cylinders are inserted on which the ceramic rests when inserted in the container, so that most of the surface of the façade which is required to be waterproofed, is in direct contact with the water repellent product. The ceramic is waterproofed according to Figure 1 . The classification of the ceramic is done in each of its faces with the water repellent product code finished with the letter B, if it is waterproofed with brush, or I if the waterproofed is done through immersion. Each ceramic will be doubly waterproofed on its facades. For example, a ceramic will have a facade classified as H1B (Waterproofed with H1 Siliconates through brush (B) and the other as H1I (Waterproofed with H1 siliconates through immersion (I)). The ceramic classified as H0 is a ceramic without waterproofing.
The drying time of the Waterproofed samples is 24 hours (this is the recommended time for the manufacturers to dry the water repellent agent completely), doing some proves of suction between 24 hours and the 72 hours after the waterproofing process. Once waterproofed the ceramic, its facade is submerged in the bucket of water previously filled with water up to the level indicated (this level is obtained by adding to the reservoir 300g of water), according to the figure 2. The ceramic is submerged in the bucket 1 minute; it is weighed and placed on the laboratory table where a picture is taken of the edge face. It's submerged again in the bucket and the process is repeated for the 2, 5, 10, 15, 20, 25 and 30 minutes (Coronado, 2012) .
To obtain the pictures place the camera on the laboratory table, in which, at its base is the ceramics at a distance of 40 cm from the façade side up to the camera lens (Coronado, 2012) . It is placed a scale to measure the increase in water level on the surface of the ceramic. Is obtained for all the indicated times, the total weight of the ceramics in ambient temperature plus the weight of the sucked water. Therefore, it is estimated the increase in weight (per thousand) that the ceramics experiences as a function of time. Its rate of absorption is estimated according to the standard UNE-EN 772-11:2001 using the equation (1).
(Eq. 1) C = (Mi -Ma) / (As x t)
Where C is the rate of absorber. Mi is the mass of ceramics after immersion. Ma is the mass of the ceramic in room temperature.
As is the gross surface of the submerged face and t is the time.
The increase of water level on the ceramic surface is done by analyzing the picture obtained in the computer program. The picture is uploaded in this program; the scale is transformed into digital format to be able to place it in the area where the ceramic suction occurs. The suction process in the ceramic, of both: the water repellent product and water, is produced none equally (as represented in the figure 3), thus the material is porous and therefore not homogeneous. To get the water level is necessary to mark the highest level left on the surface of the ceramic moving it to the scale to get its value (Coronado Martín 2012) . It is obtained from the data of the water level, the percentage of variation existing between the measurements of the levels in consecutive times. 
Results
In tables 2 and 3 are shown as a manner of example the tables of the results obtained in the ceramics called HO (not waterproofed ceramic) and H1B and H1I, ceramic 1 waterproofing with H1 siliconates through brush and immersion respectively. In Figure 4 , it is shown the comparative values of weight gain in relation to the time, from each waterproofed individual ceramics with different products, and through both water repelling methods (brush and immersion). The value of H0 ceramics without being waterproofed in minute 1 is 1.35 and in minute 30 are 7.07. These values are not reflected in Figure 4 by the problem of scale involved. In Figure 5 are shown the comparative values of the absorption rate in relation to the time of each individual waterproofed ceramics with the distinct products and the two water repelling methods (brush and immersion). The value of H0 ceramics without waterproofing in minute 1 is 356.42 and in minute 30 are 62.17. These values are not reflected in Figure 5 by the problem of scale involved. Figure 6 shows the comparative values of the surface water level in relation to the time of each individual waterproofed ceramic with the different products and by the two water repelling methods (brush and immersion). The value of H0 ceramics without waterproofing in minute 1 is corresponding to 8.70 and in minute 30 it is 14.10. These values are not reflected in Figure  6 by the problem of scale involved. 
Discussion
All water repellents produce a significant modification in the variation parameters of weight, absorption rate and in the level of water measured superficially, concerning to the sample without water repelling, although they can establish differences between the of repellent type used and the application method.
Weight variation:
Regardless of the method used for its application, we note that all water repellents reduce the variation in weight of the ceramic in relation with the ceramic without water repelling (HO). In the minute 1, the repellent which produces less weight gain is the H1B, siliconate applied by brush, reducing 1.35 (HO) to 0.08, being the H6I, Silanes/siloxanes applied by immersion, which produces greater weight gain with 0.20. From minute 5, the H2B repellent, silanes applied with brush produces less weight gain. In the minute 5 it reduces from 3.20 (HO) to 0.13 and in the minute 30 from 7.07 (HO) to 0.13. In the minute 30, the H5B repellent produces greater weight gain with a value of 0.79.
Absorption ratio: All water repellents regardless of the method used for its application reduce the rate of absorption of the ceramic with regard to the one without water-repellent (HO). In the minute 1, the repellent that most reduces the rate of absorption is H1B, siliconates applied by brush, passing from 356,42 (HO) to 20.31. The one that least reduces it is the H6I, Silanes/siloxanes applied by immersion with a value of 53,35. In the minute 30, the repellent that most reduces the rate of absorption is H2B, silanes applied using brush, passing from 62,67 (HO) to 1.11. The one that least reduces it is H5B, fluoridated resin applied by brush with a value of 6.96.
Superficial water level: All water repellents, regardless of the method used for its application, reduce the superficial water level of the ceramic with regard to the one without waterrepellent (HO). In the 1 minute, the repellent showing a lower water level is H6I, silanes/siloxanes applied by immersion, passing from a value of 8.70 (HO) to 2.60. The H3L repellent has the highest level of water at this moment with a value of 5.50. In the minute 30, the H1B is the one that reduces the most the level of water, siliconates applied with brush, with a value of 3.00 (HO with value of 14.10). The H1I produces less reduction with a value of 6.30.
The results are analyzed in function of the repellent applied.
Repellent H1 siliconates: Applying siliconates by brush, we get in minute 1 less weight gain, lower absorption rate and lower level increase. In all measured times the result is the same as in the minute 1, except at the rate of absorption in minute 30 which correspond to the water-repellence by immersion where the result is lower. According to the results presented for the H1 repellent siliconates, the brush application method produces a lower variation of weigh, lower absorption rate and lower level of superficial water.
Repellent H2 Silanes: The method of application by brush of the water repellent H2 Silanes produces a lower weight variation, a lower absorption rate and a lower superficial water level at all measured times.
Repellent H3 Oligomeric siloxanes: With respect to weight variation it is noticeable that from minute 1 to 5, the method of application of water repellent by brush, H3 produces lower results. From minute 5 to 30 the immersion method shows less variation in weight. As for the absorption rate, the immersion method shows lower results, except in minute 5 in which it is slightly higher than the brush method. The superficial water level is lower in ceramic under the water repellent by the brush method.
Repellent H4 Polymeric siloxanes: The application method by immersion of the H4 repellent, polymeric siloxanes, generally produces lower weight variation, lower absorption rate and lower level of superficial water at all measured times, except in minute 15 and 30 in variation of weight, and rate of absorption in minute 15, where the results of water-repellence by brush are slightly lower.
Repellent H5 Fluorinated resin: The application by immersion of the H5, fluoridated resin, produces lower weight variation, lower absorption rate and lower level of superficial water at all measured times, except in minute 1 and 2 in weight variation, and absorption rate where the results, of water-repellence applied by brush, are slightly inferior.
Repellent H6 Silanes / siloxanes: We note that the method of application of water repellent H6 silanes / siloxanes by brush produces less variation in weight and lower rate of absorption. At the level of surface water, the immersion method produces slightly lower results than those obtained by brush.
Conclusions
The surface of the ceramic facade treated with water repellent products , regardless of the method used for its application (brush or immersion) , reduce the weight variation parameters , absorption rate and the water level superficially measured of the ceramic that had not been waterproofed (H0). The variation of these parameters is determined by the type of waterproofing product and the method used for the waterproofing process.
About the waterproofing method
In water repellent products of siliconate composition H1, the method of application by brush produces fewer variations in weight, lower absorption rate and lower level of surface water.
In water repellent products of silane composition H2, the method of application by brush produces fewer variations in weight, lower absorption rate and lower level of surface water.
In the water repellent products of oligomeric siloxane composition H3, the method of application by immersion produces fewer variations in weight from 5 minutes and makes slower the rate of absorption. The method of application by brush produces lower level of surface water. In the water repellent products of polymeric siloxane composition H4, the method of application by immersion produces overall lower weight variation, slower rate of absorption and lower surface water level. In water repellent products composed by resin fluorinated H5, the application method by immersion generally produces a lower weight variation, slower rate of absorption and lower level of water surface.
In water repellent products composed by silane/siloxane H6, the method of application by brush generally causes less variation in weight and rate of absorption. The application method by immersion produces slightly lower results in the level of water surface. Regarding the method of waterproofing application, this result allows us to suggest that for porous ceramic pieces with similar characteristics tested in this article, it is convenient to make the following choice:
 Waterproofing method by brush if the applied product is composed by siliconates (H1B) and silanes (H2B), as it is the method that produces greater modification of the following parameters: weight variation, absorption rate and level of water surface and composed by silane/siloxanes (H6B), as this causes the greatest modification in the parameters of weight variation and rate of absorption.

Waterproofing method by immersion if the applied product is composed by polymeric siloxane (H4) and fluorine resin (H51), as this is the method that produces the greatest change of the parameters of weight variation, rate of absorption and surface water level and sixolanos component of oligomeric (H31) because it produces greater change in the parameters of weight change (from 5 min) and absorption rate.
About the water repellent product
All water repellents superficially applied to a porous ceramic material, reduce weight variation parameters, rate of absorption and surface water level regarding the base material which has not been waterproofed , regardless the method used for its application (brush or immersion).
Regarding the change in weight, water repellent composed by silane and applied with brush (H2B) is what produces less variation in weight for 5 minutes, with a decrease in the minute 30 concerning the base sample of 98.16 %.
Regarding the rate of absorption, water repellent silane component applied with brush (H2B) is what produces the lowest absorption rate for 5 minutes, decreasing in the minute 30 concerning the base sample of 98.21 %.
Regarding the level of surface water, water repellent silane/siloxane component applied by immersion (H6B) is reaching the lowest level with 10 minutes and the siliconates component applied with brush (H1B) is the reaching lower level between the minute 10 to the minute 30. The variation between these two is very minimal reducing both the level of surface water regarding the base sample in the minute 30 in approximately 78 %.
Concerning to the water repellent product, this result allows us to suggest that for the hydrophobicity of porous ceramic pieces with similar characteristics to the one analyzed in this article, we recommend choosing repellent silane component (H2) applied with a brush since it corresponds to the product that produces optimal results in two of the three parameters studied.
